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Claims 



that * " •^'''^'""i^d by the fact 

that during th, ^.position of . =p,ciric onto a to-be- 

^ou=h ""^^f ^' *^'='' »Peci«= reactive ga.es 

through a =ha.*er housing the ab=ve-„.„tl=ne<l t=-he-treat.d 
substrate, a high-pressure atmosphere is forced fron an a^ient- 
pressur. atmosphere inside the above-.e„tio„ed chafer, ^I^h a 
specific fil. then being deposited onto the above-„e„t on^d t:. 
be-treated substrate. 
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Objective of the invention 



on 



Industrial application field 



The present invention 



concerns a method for 



forming a film. 



Prior art 



In general, methods for forming a fil^ r» 
onto a to-be-treated substrate 2 7 °' ^'^""^ ' 

. semiconductor .anufactLLTpro;!;; Z~^-^ — > <^uring 
two categories, with on« ^ ""^^^ roughly divided into 

a ry including methods of deposition 

v«uun, and (3, Lin ^ directly deposited in . 

Among these methods for forming a film i->, 
^^o^ can ,,,,,,, '''' ^ 

-e,o^ inciudin, „etHcd. a..ient-p.e. Je cC^ ' acctdL: tc 
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redu=L r <="e90ry including methods ot 

redu=ed-pr«sur, CVD according to which the deposition ot . ,il„ 
conducted under , reduced-pr.ssure atMo=phere Fu^f™ 

Problems to be solved by the invention 

A, described above, conventional methods of forming a film 
by .eans of CVD involve conducting a treatment of alToXg 
.pecific reactive gases to act on a to-be-treated subst^te 
a^L;.'/"" ""^^^ -"*lent-pr.ssure 

^.om escrpiritnuZr ^-'^ "^-^ 

However, it has been desired that the filM-F«r^,- 
throughput of these fiir. ^ ^- f J-l^-f ormmg speed and 

9 P or these f xln-forming methods can be improved. 

The present invention offers a method of forming a f il™ 
whxc^ provides a solution to the above-^entioned^r^^iL ' ' 
thereby allowing the fil..for.ing speed to be improved L 
coBiparxson with that of conventional methods 
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structure of the invention 
Means to solve the problems 

Specifically, the present invention offers a method of 
formxng a fii^, which is characterized by the fact that, during 
the deposition Of a specific fil„ onto a to-ba-treated substrate 
whxch involves passing specific reactive gases through a chamber' 
housing the above-mentioned to-be-treated substrate, a high- 
pressure atmosphere is formed from an ambient-pressure atmosphere 
insxde the above-mentionad chamber, and a specific film is then 
deposited onto the above-mentioned to-be-treated substrate. 

Action 

According to the film-forming method of the present 
invention with the above-mentioned structure, reactive gases of 
an o^^anosilane (e.g., teoS, and ozone-containing o^gen gas are 
fed under pressure into a chamber housing a to-be-treated 
substrate, a high-pressure atmosphere is formed inside the 
Chamber, and a specific film (e.g., sio, film, is then deposited 
onto the to-be-treated substrate. Thus, the film-forming speed 

IZll ^"f^"".'" "^^^^^^^^-^ -^^^ conventional methods. 

Addxtionally. sxnce an organosilane, such as TEOS is used the 
serxous toxicity issue related to the use of a silane is not a 
concern even if the above-mentioned organosilane accidentally 

escapes to the outside- 
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Application examples 



Next, the present invention is described by means of. 
application escamples together with figures. 

A to^be-treated substrate, such as a semiconductor wafer 
C3) IS placed inside a chaiaber (2) of a CVD device (i) , which is 
eguxpped with a heating plate for heating the se.ic;nductor 

Pl!tl m " ^i«^=io- Plate (5), Which faces the heating 



^ <3xffusxon-plate positioning device (6, is connected to the 
above™oned gas diffusion plate fS) in such a manner that a 
desired distance between the semiconductor wafer (3) and the gae 

plaT sT L r Additionally, the gas diffuLn 

Plate (5) is equipped with openings for the treat^ient gases 
(e.g., ozone-containing gases) to be ejected and openings for 
waste gases to be discharged. For example, a multiple number of 
^as-e,ectxng Slits (7) and waste-gas-discharging slits (8) are 
alternately installed. 

Moreover, e pressurising device (9) comprising a plunger 
pump bellow PUMP, diaphragm pump or the li>=e is connectel to 

Z,TaTlHT ^ ozone-generating 

device (11) , which generates ozone from oxygen fed from an 
oxygen-supplying device flO) , and an organosilane-supplying 
Oevice ,1,,, Which supplies an organosilane (e.g., T^sf, Le 
connected to the pressurizing device (s, via flew regulators (13, 
2il "l^'^'^^-^^y- Additionally, ozone-generating devices, 
Which generate ozone by means of soundless discharge, corona 
discharge, glow discharge and the like, can be used as the ozone- 
generating device (il) . ozone 
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Meanwhile, the waste-gas-discharging slits ,(8) are connected 
to the plant's exhaust gas system or the like via the pressure 
regulator (15) and exhaust-gas neutralization device (16). 

Moreover, the heating plate (4) is equipped with a multiple 
number of pins (18) (e,g., three pieces), which are conneoted to 
the substrate positioning device (17) in such a manner that these 
pins (18) penetrate through the heating plate (4) , thereby 
providing a configuration with which the semiconductor wafer (3) 
can be kept on these three pins (18) during loading and 
unloading. 

Additionally, the side of the chamber (2) is equipped with a 
gate mechanism (19) for loading and unloading, with a substrate- 
sending device (20) being installed next to the gate mechanism 
(19) for the purpose of loading and xinloading the semiconductor 
wafer (3) from the chamber (2) . 

In this application example, the CVD device (1) with the 
above-mentioned configuration is used for conducting the 
deposition of a film (e.g., sio^ film) onto the surface of the 
semiconductor wafer (3) in a manner described below. 

Specifically, the gate mechanism (19) is opened and the 
semiconductor wafer (3) is sent to the heating plate (4) inside 
the chamber (2) by means of the substrate-sending device (20) . 
Additionally, the gas diffusion plate (5) is raised beforehand by 
means of the diffusion-plate positioning device (6) , so that a 
sufficient gap is formed between the heating plate (4) and the 
gas diffusion plate (5) . 

Next, the pins (18) are raised by means of the substrate 
positioning device (17), so that the semiconductor wafer (3) can 
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plns'^c'f™' ^.vic. CO, onto t«. 

Afterward, the transporting arm of the substrate-sending 
devxoe ,20, is caused to move backward, then the gate mechanisn 

means of the substrate positioning device (17, , so that the 
semiconductor wafer (3, is placed onto the heating plate (4, 
wxth the gap between the gas diffusion plate (S) and the ' 
semiconductor wafer ,3, being set at the specified value by means 
Of the diffusion-plate positioning device f6) . 

Mert, a film-forming treatment is conducted in the following 
™. The semiconductor wafer ,3, is heated to the ^p.:"^ 
temperature by means of the heating plate C4, . « the 

device H) and an organosilane (e.g., tbos gas) supplied by the 

I^d (LT. """^ °' "SUlators (13, 

,14, respectively, then pressurised to 2-20 atm. for example 
by means Of the pressurising device („ , and are ejected froTthl 
.as-e,e=ting slits („ of the gas diffusion plate (s, toward t^e 
semiconductor wafer (3,. « the same time, waste gas is 
discharged from the waste gas-discharging slits ,s) . 

by thf^rn"' ^ ^^''^-^ 9- decomposed 

eL!^L —tralization device ac, ; the neutralist 

Itrlr " ^'""'^ -haust-gas system. 

Also, the pressure inside the chamber (2, is maintained at the 
above-mentioned specified pressure (e.g. 2-20 at„> h 

the pressure regulator (15, as th. k """^ °' 

Is h=,„„ . ^■'^"'^ l^S)- «s the above-mentioned exhaust gas 

xs being discharged. 



kcccrdingrly. with the CVD device (l, „f the appli=,tion 
exa»ple, a fil„-£omi„, treatment c=,„ be inducted under a hioh- 
pressure atnoephere. and , fix. can be forced at a hi,h speed 
under a react.on-,a« density higher than that of conventional 

ITT:. - - higher fil„-.or.i„, 

speed, the filM-Iorming process can he conducted at a lover 

TZTl:' » =rgano=iiane. .uch a. TEO. 

« used, the serious toxicity issue related to the use or a 

."cidln^Ilir " ^"'"T " ahove-»entio„ed organosiiane 

accidentally escapes to the outside. 

examol!"!^"' ""^^"^ =^ -^-vice (l, of the application 

example the pressurising device („ is installed do^sSeam tro» 
^ o.o„e-g.„erating device (11). Therefore, conventional 
a=hient-prassure ozone-generating devices can be used as the 

device (la) shown in Figure 2, the pressurizing device (9) is not 
used, instead, a high-pressure o>:ygen-supplyi'g devlL a 
pressure-resistant high-pressure o.one generator ,li:rand ^ ' 
high-pressure organosilane-supplylng device (laa, are used. 

Effects of the invention 

for»i^ t invention offers a -ethod of 

forming a fils,, which allows the film-foming speed and 

ZIZT " '"^"'^ - conventional 
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Brief exDlanat^in n of the ficrurg.s 
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Figure i shows the configuration of a CVD device for the 
purpose Of describing an application example of the f ilm-f ormitig 
method of the present invention. Figure 2 shows another 
configuration of the CVD device of Figure 1. 



(1) 


CVD device 


(2) 


(3) 


Seinlconductojr wafer 


(4) 


(5) 


Ga,B diffusion plate 


(S) 


(7) 


Gas-ejecting elite 


(8) 


(9) 


Preaaurizing device 


(10) 


(11) 


Ozone generator 


(12) 


(13) 


and (14) eiow regulators 


(IS) 


Pressure regulator 


(16) 


(17) 


Substrate positioning device 


(IS) 


(19) 


Gate tnechanlsm 


(20) 



Chamber 
Heating plate 

OiffuBion-plate positioning device 
Waste-gaa-diecharging slits 
Oxygen-eupplying device 
Organosilane-aupplying device 

Exhaust-gas neutralization device 
Pine 

Substrate-sending device 



11 




his 







^0 












H I 











p.* 



-18 



16 



Key: 
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Figure l 

Exhaust gas 

Diffusion-plate positioning device 
Pressurizing device 
Oxygen-supplying device 
Ozone generator 
organosilane-supplying device 
and (14) Flov regulators 
Pressure regulator 

Exhaust-gas neutralization device 
Substrate positioning device 
Substrate-sending device 
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Figure 2 



Key: (a) Exhaust gas 

(10a) High-pressure oxygen-supplying device 

(11a) Pressure-resistant high-pressure ozone generator 

(12a) High-pressure organosilane-supplying device 

(6) Diffusion-plate positioning device 

(13) and (14) Plow regulators 

(15) Pressure regulator 

(16) Exhaust-gas neutralization device 

(17) Substrate positioning device 
(20) substrate-sending device 



